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During the last ten to twelve years progress has been made in clinical monitoring of the fetus during parturition such äs never before achieved in the history of obstetrics. Rather than viewing these successes äs advances in a highly theoretical and scientific field we must consider them to be the result of the realisation of various necessary preconditions, required to make up for the great scientific and clinical lag in fetal monitoring and thus merely catching up with the progress made in other medical fields. It would be foolish to expect that perinatal dangers could be decreased by technical progress alone. Improvements of Organisation and preventive measures remain the most important factors. Thus technicaJly and clinically perfect perinatal monitoring is of little avail when many pregnant women are not subjected to good prenatal care.
The most important aims of modern clinical monitoring of the fetus during parturition
a) To obtain the most reliable data on the state of the fetus at the time pf the patient's admission to the clinic, deciding whether or not it faces increäsed dangers.
b) An early detection of fetal hypoxia occurring slowly during the further course of parturition, and of the occurence of cord com* plications or other hypoxic dangers. Two further points are of secondary importance: c) Diagnosis of severe Rh-Erythroblastosis at the beginning of labor.
d) Early diagnosis of fetal hypoglycemia and
reduced glycogen-reserves during parturition.
Methods of modern fetal monitoring during parturition

Admission aminioscopy
Correct monitoring of the endangered fetus needs to have already been started within several minutes after the admission of the parturient to the clinic. It would be a mistake if, after admission to the clinic, the patient were to be subjected to time-consuming r outine, e. g. shaving, enema, bath and the usual preparations such äs taking a case history and making external and rectal examinations. The most important diagnostic measures (ammoscopy, apparative monitoring of the FHR and possibly the determination of the blood pH) would thus be delayed until the mother is finally in the labor room.
A single ausculation of the fetal heart-beats with a stethoscope or with an ultrasound pulsedetector when the patient is admitted to the clinic i s not sufficient, since this no longer corresponds to modern procedures. Today's admission procedures are such that even fetuses at high risk remain without surveillance for thirty to sixty minutes at the beginning of labor in otherwise progressively-run clinics. Hen.ce, we haye recommended at least for fetuses at high risk that amnioscopy be performed immediately after the arrival of the patient at the clinic [76] . Other authors [16, 70] agree with this recommendation. If the amniotic fluid inspected by amnioscopy at the Start of labor is clear, the critical period of preparation and examination procedures can be bridged much more safely. If, however, amnioscopy shows meconium-stained liquor or if no amniotic fluid is present, other procedures of intensive monitoring have to be employed. These include continuous recording of the fetal heart-rate and, if necessary, fetal blood analysis after opening the amniotic sac. If contraction-related decelerations of the fetal heart-rate (FHR), the so-called alarm-dips, are absent, and if the baseline FHR is normal, all other preparations and examinations can proceed until the patient is finally in the labor room. From that time on the FHR can be recorded continuously until the end of delivery. However, should the FHR recording show suspicious changes, fetal blood analysis must be performed without delay.
In general -if contractions are present -cardiotocography could be performed instead of admission amnioscopy. Cardiotocography is being taken, but not during the other procedures (e. g. external examination, enema, bath, etc.) äs the FHR recording would be considerably disturbed during these procedures. Amnioscopy, on the other hand, if a special room is available, can be performed within a few minutes.
Cardiotocography f 2.2.1 Is fetal heart-rate monitoring woithwhile ?
This question often arises during di$cussions particularly concerned with the excessive use of technical procedures in obstetrics, aiid is raised almost exclusively by colleagues who have little or no personal experience in this field. This doubt is basically unfounded. Nearly all obstetricians consider it obvious that the fetal heart sounds be monitored by auscultation during parturition at certain intervals so that, should the recording reveal certain suspect sounds, a Caesarean section or surgical vaginal delivery can be performed. Hence, those who accept the "classical" methods of simple auscultation can hardly doubt the usefulness of method used in a considerably improved form.
Classification of the fetal heart rate
Recommendations published to date: The most important contraction-related pätterns are to be mentioned here, äs described by CALDEYRO-BARCIA et al. [22] , KAMMACHER et al. [32] , HON et al. [43] , SUREAU [87] , SHELLEY and TIPTON [73] and WOOD et al. [96] . A graph shows these characteristics and differences most clearly (Fig. 1) .
The term "alarm-dips", äs used particularly by clinicians in our country, requires no graphic representation. It includes all pätterns indicative of hypoxia, particularly late and variable deceler^· ations. The papers referred to above contain further details.
Pätterns of importance to clinicians today
We have taken the clinically most important pätterns from recommendations proposed by an international committee which met in Amsterdam at the end of March 1972, These recommendations are still not definite but an agreement on nomenclature was largely reached. The detailed Information will be published shortly by the National Foundation in the United States. The committee members who also are clinicians, were: CALDEYRO-BARCIA (Montevideo), 2. Beat-to-beat differences ( Fig. 2) : These are the differences in heart-rate between two successive heart-rate measurements.
Sporadic changes:
These are FHR changes occurring at a rate of less than. two per minute.
II. Contraction-related FHR
A. Decelerations ( Fig. 3 the most important data from the literature give the following picture: concerning contractionrelated decelerations, clinically the most frequent and hence most important signs, a study of the extensive literature reveals that from all deceleration patterns late dips are believed to be more frequently related to fetal hypoxia [20, 22, 25, 43, 44, 52, 96] . According to HON [39] , late dips are an expression of an utero-placental insufficiency. SCHIFRIN [69] says this in a more general form, considering it a result of reduced uterine blood flow. This formulation seems more exact since insufficiency indicates a more permanent functional defect of one or more organs. Late dips can also occur during noxious influences of short duration äs shown for instance in animal experiments by JAMES et al. [46] . Variable dips, on the other band, are more often related to umbilical cord complications accordirig to HON [38] . Our data [44] show them to be somewhat less frequently associated with hypoxia than are late dips (Tabs. I and II), but, [72] indicate that accelerations are particularly related to umbilical cord complications. In several such cases we have been able to observe a change of accelerations into variable dips s shown in Fig. 4 . Bradycardia plays an important role in baseline FHR patterns. This suspect pattern has been known for many decades in the stethoscope era. We must indeed consider bradycardia from two points of view:
a) The suddenly occurring form, particularly when associated with the silent oscillationtype and/or late or variable dips, must be considered to be strongly indicative of acute hypoxic complications [22, 40, 44, 57] .
b) Persistent bradycardia without suspicious contraction-related decelerations, particularly when associated with a good oscillation type, may be considered harmless. BEARD et al. [8] refer to it s "uncomplicated bradycardia". HON [41] states: "Persistent bradycardia has not been associated with depressed newborns. It may be associated with congenital heart lesions". Fig. 5 shows a particularly illustrative case from our observation. Bradycardia was observed for nearly eleven hours together with a silent oscillation type. The pH values of fetal blood, however, were repeatedly normal, and the infant was born spontaneously with normal pH values. The cause was found to be an A. V. block that disappeared several hours after delivery. It is important to know whether or not tachycardia is associated with contraction-related decelerations. It is obvious that such a combination is more dangerous than the isolated occurrence of "uncomplicated tachycardia", a term used by BEARD. WOOD et al. [96] show that in cases with cord complication patterns (CC-patterns) without tachycardia the mean fetal pH was 7.24, whereas in cases with CCpatterns and tachycardia 7.17 was measured.We observed [44] that in cases with isolated tachycardia (without alarm dips) pH values were associated with maturity, maternal fever, and minimal fetal hypoxia" [41] , Today, isolated "uncomplicated" tachycardia is not usually considered to be an important sign indicating direct imminent fetal hypoxia [8, 84] . Nevertheless, tachycardia is not to be disregarded in the clinic since it is a sympton of a certain fetal stress and a sign of chronic overload frequently leading to complications in the newborn period. Together with SCH NFELD we demonstrated [71] that the frequency of clinical depression in infants is significantly higher following prolonged fetal tachycardia than without previous tachycardia. HOBEL [37] has had similar results. He has pointed out that after tachycardia, fetuses rarely show any biochemical changes, but that neonatal morbidity is considerably higher. Therefore we have recommended that if tachycardia lasts longer than two hours and if spontaneous delivery cannot be expected within the next one to two hours, parturition should be terminated surgic lly even if the pH values are normal [84] ,
Oscillation-types and beat-to-beat-ftequency:
The above-mentioned international committee, in elaborating the descriptive classification of intra-partum FHR, determined that a distinction must be made between the beat-to-beat-frequency and the oscillations (Synonym: fluctuations). It is not clear äs yet whether beat-to-beat differences -HON [41] previously called them beat-to-beat arrythmias -are of clinical significance. A certain significance is ascribed to the oscillation-types called "baseline irregularity" by HON [41] and "rapid fluctuations" by CAL-DEYRO-BARCIA et al. [19] . KAMMACHER [30] , who labelled these forms "silent", was the first to emphasize that silent oscillation-types are of particular importance. HON later [41] was of a similar opinion: "FHR-baseline irregularity may prove to be a sensitive indicator of fetal condition." BEARD et al. [8] have ascertained that while loss of beat-to-beat variations "uncomplicated" by decelerations show no fall in the pH value, beat-to-beat variations "complicated" by decelerations are associated with decrease. We have been able to show [82] that during parturition the silent oscillation-type plays a less important role, appearing relatively rarely, except when caused by medication. The greater frequencies observed by other authors might be due to the diagnosis of a pH-decrease in a somewhat later stage. It may be added that according to our observations, silent oscillation-types hardly ever occur alone, but always with contraction-related decelerations (late and/or variable dips). Since these dips usually appear earlier and are more easily diagnosed, they are a sufficient indication for FBA.
Indications for operative termination of
labor in the presence of suspect FHR patterns The literature concerning the diagnostic possibility of different FHR patterns is extensive. Yet one rarely finds exact and satisfactory data äs to when labor is to be terminated from the fetal point of view in the presence of suspect patterns. SZE-YA YEH and HON [88] recommend operative termination of labor if ominous FHR patterns persist for 30 minutes or more. KUBLI and RÜTTGERS [53] recommend operative termination of labor if a definite pathological FHR pattern persists or becomes worse in spite of conservative measures. They do in fact give detailed data but conclude this paragraph with the remark: "Without doubt, difficulties are encountered in the Interpretation of the FHR patterns, even if recording was technically perf ect and particularly if the cardiotocogram was defective. This is valid even for trained personnel. The decision of the obstetrician in these cases is aided by FBA which gives additional Information". It may be added that external registration based on the phonocardiographic principle provided us with good and sufficient results in only 57% of the cases, while in 34% the data were insufficient [80] , LAMBERTI et al. [55] recommend surgical termination of labor, if-during *he second stage the obstetrician observes more than 4 to 5 dips II (variable dips). Delaying labor may lead to considerable disturbances in the acid base balance. We calculated from the material of these authors that 12% of all labors had to be terminated surgically because of this indication only. This figure shows unequivocally that the incidence of surgery is high if only cardiotocographic monitoring must be relied upon. In a number of these cases our experience indicates that a spontaneous delivery would have been possible without any danger to the fetus after several more contractions if FBA had also been performed. Exact diagnosis plays particularly an important clinical role in cases in which an unnecessary severe vaginal Operation (high vacuum extraction or forceps) can be avoided. The decreased reliability of the recommendations mentioned at the beginning of the last paragraph follows from the case shown in Fig. 6 . This is not a single case but a typical example which can be seen relatively often. The frequency of this kind of case is being studied. Such cases, when only monitored by FHR often lead to unnecessary surgical Intervention. There is an increasing number of authors who are convinced that it is clinically much more reliable to do fetal blood analysis in cases of suspect FHR patterns [ • Ν« -5Γ- a) äs long äs parturition is proceeding well, there is a good chance o£ a spontaneous delivery. Except in breech presentations spontaneous delivery is less dangerous for the child than vaginal operative delivery and is sometimes less dangerous than a Caesarean section. Also in most cases an uncomplicated spontaneous delivery is less harmful to the mother, especially when compared with Caesarean section. b) If during the further course of parturition hypoxia and acidosis do occur in the fetus, then it should be possible in a number of cases to deliver the child operatively through the vagina (of particular advantage to the mother) instead of using Caesarean section, or to proceed with a simpler vaginal operative delivery (advantageous for mother and child) instead of a severer vaginal ooeration
Remarks concerning the recording of contractions
Clinically, contractions are recorded mainly for two reasons: a) Such recordings are essential for the correct Interpretation of FHR patterns. b) They serve to judge contraction activity. For reasons of simplicity, contractions are today recorded for the most part externally. For routine purposes it is sufficient to obtain some information on the frequency and duration of contractions. 
Fetal blood analysis (FBA)
The first publication on FBA appeared in 1961 [74] . Since then, this method has been the subject of many papers. Opinions ränge from semifictional polemic [3] to objective scientific evaluations concerning the basic principles and the significance of this method (literature, see below). As for all clinical methods it is necessary to know the diagnostic value, possibilities of errors and the disadvantages of FBA. A review by BRETSCHER [13, 14] gives the most important data concerning sources of error, precision and procedures of calculation. BRETSCHER explains the significance of double determination of pH in scalp blood [15] . [76] , since those are much less dependent on circulatory factors than are blood gases. Variations in blood gases are much more frequent and of shorter duration than variations in metabolic acidity and can lead to erroneous interpretations. This has been confirmed by KERENY et al. [48] . The use of pHact and of pHqu40 has proved valuable in our clinical work, since the relation between respiratory and metabolic acidity is expressed in the same unit System. Since the blood oxygen Saturation which is considerably lower in the fetus than in the adult, is not taken into account it is impossible to obtain exact --Pco 2 -'va:hres; feu-t *anr adequate clinically . usef ul evaluation of the relationship "respiratory or rhetabolic" increased acidity can be made. STOLL [86] considers the pHqu40 value a reliable parameter for* the evaluation of metabolic acidity by the clinician. Other authors often use base excess values (BE). These BE-values have somewhat lost their reliability and significance since WINTERS [94] has shown that there are changing relations between the intravascular and extra-vascular space. An attempt was then made to use the BEHbs (base excess for a theoretical Hb value of 5 g%) [47] . In the meantime we have shown together with RAHNE [84] and ZlpHqu40 was r = 0.98, s shown in Fig. 7 . The Coombs Test, hemoglobin values and the blood group of the fetus should be determined for the diagnosis of erythroblastosis. Here the usual pH-monitoring also plays an important role (see below). Blood sugar determinations of fetal blood are suitable in order to evaluate the glycemia.
Remarks concerning the techniques of
FBA An improvement worth mentioning here is the Suggestion of PAUL and HON [63] that fetal blood samples should be taken with the mother lying in lateral position. We found that this technique is of particular value when the patient is prone to vena cava compression syndrome. No other essential changes in the technique of fetal blood sampling have been introduced, except that we no longer apply chlorethyl to induce hyperemia of the skin, since occasionally long-lasting peripheral vasoconstriction can occur in tlie fetus. Anirnal experiments by ADAMSONS et al. [1] showed that in scalp samples without preceding hyperemia the blood-values lay between those of the carotid artery and the jugular vein; proving that no errors had been introduced. Modifications in the Instruments used seem d e exclusively to industrial and commercial interests. Altered Instrumentation has not brought about real improvement in FBA or increased safety. A blood sampling tube with a suction device at its tip [6, 50] has been recommended but does not seem to be used extensively, perhaps for the following reasons: the application of the tube is made difficult at the critical moment (immediately after the rupture of the amniotic sac when considerable amounts of amniotic fluid are leaving the Uterus), because the cervix is not yet dilated sufficiently to allow the introduction of the relatively bulky suction device. The question whether or not FBA should be repeated is best answered by the character of the suspected disturbance. If acute complications (e. g. appearance o£ acute bradycardia) are suspected, a first, a second and, if necessary, a third blood sample should be taken in rapid succession. Only in this FHR pattern are hypoxia and acidosis observed in the first 10 minutes [82] . For all other changes in the FHR frequency the first fetal blood sample should be taken after about 10 minutes and then at 15-minute intervals, and should, if the case requires, be continued for several hours at longer intervals. Thus in the presence of late or variable dips, particularly if the pattern becomes more and more obvious, and if the first pH-value was normal, further blood samples should be taken about every 15 minutes. If, however the pH-value of the first blood sample was below 7.3, FBA should be repeated at shorter intervals (e. g. 5-10 minutes). If, on the other hand the intensity of the suspect patterns remains unchanged or the patterns disappear altogether the intervals between blood samplings can be extended and eventually FBA discontinued. Obviously we cannot discuss in this article every possible Situation that might occur during parturition. The above data serve only äs a rough orientation.
Consequences of FBA
A decrease in the pH-value is essentially due to the following causes: 1. Fetal hypoxia (the most frequent and clinically the most important cause). 2. Increased fetal acidosis due to the maternal factors, particularly to the transfer of lactic acid. 3. Impairment of the peripheral circulation in the presenting part of the fetus.
Ad l: A steep decrease in the fetal pH is nearly always an alatming sign, an expression of acute fetal hypoxia and an indication for rapid termination of labor. a) Tocolysis: A supportive measure of surgical termination of labor. Since this acute danger is nearly always related to contractions, it is recommended to follow the Suggestion of POSEIRO et al. [64] and to alleviate this danger, at least partially, by immediate Inhibition of the contractions. This gives a better chance to the child until it can be delivered operatively. We use Berotec (BoEHRiNGER/ [41] to change the position of the patient. Sometimes it is possible to treat cord complications conservatively in this manner. c) Operative termination of labor is also indicated if the fetal pH decreases slowly to pre-pathological values and if this tendency continues. An increase in metabolic acidity due to maternal factors in these cases must be excluded.
Attempts at consetvative therapy by tocolysis:
We agree with the recommendation of ESTEBAN-ALTIRRIBA et al. [28] to delay by an initial inhibition of contractions the final decision on operative termination of labor in some cases. The intention is not to delay Operation, but in some cases a persisting success with the conservative therapy may make surgical interference unnecessary. It is important to make sure that contractions are inhibited transiently before the pH-value has sunk too low. The recuperation would then last too long and the child would be exposed too long to an increased acidity. The reason for such therapy would then be questionable. Our experience indicates that the best results are obtained if contractions are inhibited at a pHqu40 between 7.27 and 7.23. In a number of such cases it is then possible to obtain uncomplicated continuation of labor, contractions reappearing without a new decrease in the pH-value. It is not yet clear why, following tocolysis, the original complications do not reappear, perhaps better hemodynamic conditions can develop in the utero-placental region.
Raised pH-limits for the operative termination of labor: Previously we had recommended operative termination of labor at a pH lower than 7.20 [76] . Experiences have since shown, however, .that sometimes too much time elapses between the decision and the operative delivery of the infant; äs a result, hypoxia and acidosis äs well äs the clinical depression of the infant may be too pronounced. Hence we have recommended [78] that labor be terminated operatively if the pH value drops to below 7.25.
Ad 2: Increased acidity due to maternal factors does not seem äs dangerous for the fetus äs an overload of acid valences due to hypoxia of the fetus itself [10, 79] . BLECHNER et al. [11] has indeed shown that after infusion of ammonium chloride to the mother, fetal oxygen Saturation decreases and therefore the blood oxygen content äs well. We consider it doubtful, however, whether it is justified to compare acidosis due to a rapid infusion of ammonium chloride, particularly under füll anesthesia with the increase in acidity due to the transfer of lactic acid from the mother in the unesthetised woman during labor. Possible disadvantage of an increase in fetal acidity due to maternal factors: A decrease in the buffer reserves. Particularly if additional complications occur the effect on the fetus may be delererious. Possible advantages of increased acidity due to the mother:
a) The lactic acid transported to the fetus from the mother serves äs an additional energy source. Since the oxygen supply of the fetus usually remains undisturbed, the lactic acid can be oxidized to CO 2 and water. b) Fetal metabolism is slightly inhibited by an increase in acidity, leading to a decrease in oxygen consutnption. Administration of buffer to the mother, thus increasing the pH-value, may lead to the opposite reaction in the fetus according to BRETSCHER et al. [17] , i. e. to a decrease in Po 2 . We feel th^t the decrease in Po 2 is due to an increase in oxygen consumption induced by the rise in the pH-value.
Diagnosis of increased acidity due to maternal factors:
The diagnosis is best achieved by simultaneously determining the pHqu40 in mother and fetus. Originally we defined the limit of the JpHqu40 empirically äs 0.05 [79] . ROVERSI and CANUSSIO [67] 
Practical clinical implications:
If the pHvalüe of the fetus is reduced to less than 7.3, the maternal pHqu40 should also be determined. If the ZlpHqu40 between mother and fetus is 0.05 or less, increased acidity in the fetus is due to maternal metabolic factors. Such a Situation does not have the same implication for surgical termination of labor äs imminent fetal hypoxia [79] .
The frequency of increased acidity due to maternal factors: This is shown in Tab. III using the data of ROVERSI et al. and our own. cedaneum has also decreased considerably. Tab. IV shows this frequency äs obtained in a study undertaken together with COLEMAN a few years ago (unpublished data).
Practical clinical implications when circulatory disturbances in the presenting part of the fetus are expected: If with a pronounced caput succedaneum pH-values are below 7.25, the cardiotocogram should serve äs an additional diagnostic aid. If the heart rate frequency does not show a definite suspect pattern it is not necessary to terminate labor operatively. If, however, the pattern is suspect, surgery must be resorted to since no better diagnosis is possible.
Treatment of cases with erythroblastosis or fetal hypoglycemia
If erythroblastosis is suspected, delivery is best supervised by assessing the pH äs in fetuses with imminent hypoxia. TERAMO et al. [90] rely on the pH-value in cases of fetal erythroblastosis äs, in their opinion, hypoxia will lead to acidosis in anemic fetuses äs well. According to HOBEL [36] , acidosis occurs more frequently in anemic fetuses.
If severe erythroblastosis is suspected, usually diagnosed from the ZlE valucs in the amniotic fluid, fetal blood sampling should already be started at the onsct of labor. If Hb-values shows an anemia, for instance less than 12 g%, preparations for an exchange transfusion should be made immediately, requiring the blood group of the fetus. A further small blood sample is necessary for crossmatching. Usually it is possible to perform all necessary examinations before delivery of the child so that the exchange transfusion can be commenced 5-10 minutes after delivery, that is äs soon äs the umbilical vessels are catheterised. For more severe cases, this diagnosis during labor for the eventual postdelivery exchange transfusion is certainly of great value. Disturbances in the energy exchange of the fetus are to be expected if hypoglycemia occurs. Values lower than 30 mg% are always suspect and should be treated by infusing a 10% glucose solution to the mother. Even though glucose given to the mother does not immediately increase the fetal glycogen reserves, it leads to a higher fetal blood glucose level, with little or no demand on the glycogen reserves.
Selection of patients for modern monitoring techniques
Admission amnioscopy
Previously only patients at risk during pregnancy were subjected to amnioscopy on admission. Years ago, however, we decided to subject every patient admitted during labor to amnioscopy. Our results confirm the usefulness of this method. Amniotic fluid containing meconium was found in 11% of all cases [26] , indicating that it was a high-risk labor and hence had to be monitored more intensively.
FHR-monitoring
Ideally, every parturient should be monitored. An inquiry of the Situation in West Germany and West-Berlin in 1971 [93] showed that 58% of the participating clinics try to monitor all labors, i. e. also normal labors. Thus, in cases of insufficient perinatal care, where no indications of increased risk had been observed, fetal danger in parturition could nevertheless be diagnosed in time. Acute complications (umbilical complications were by far the most frequent) were recognised from the monitor recording without delay. As mentioned above, there are some early warning signs of such complications.
Fetal Blood Analysis
In contrast to FHR monitoring which will probably be routine in the near future in modern clinics, FBA remains a procedure used only in specially indicated cases when suspect FHRpatterns are present. This Situation will change only if we succeed in developing pH-electrodes for continuous monitoring of the presenting fetal part.
Hematological and serological examinations
These should be performed in any women whose previous antibody tests and examinations of amniotic fluid led us to suspect moderate or severe fetal erythroblastosis.
Glucose analysis in the fetus
Reduced glycogen Stores may be suspected when a) placental insufficiency on the basis of the previous history (e. g. toxemia) is probable, b) retarded fetal growth was noted during pregnancy using ultrasound examinations [85] ör when c) the pH falls slowly during labor. In all these cases it is recommended either to infuse glucose during parturition or to determine by FBA the blood glucose level in the fetus äs well äs the pH. It may also be useful to determine the fetal blood sugar values in diabetic women. BEARD et al. [7] published data on a case of maternal hypoglycemia causing fetal tachycardia. After the infusion of glucose, the FHR returned to normal.
Types and numbers of intruments for modern monitoring during labor
Admission amnioscopy
Simple, slightly conical tubes without any additional lens 
FHR-monitors
Type of Instruments: At present, 4 different recording principles are utilised. These are 3 external methods: a) Phonocardiography, b) Ultrasonocardiography and c) Abdominal electrocardiogräphy, and one internal method: direct fetal electrocardiography. We recommend Instruments that, if at all possible, permit both the recording of internal impulses through skin (scalp) electrodes (EGG) and also one or two external impulse recordings using trarisd.ucers (phono-and/or ultrasono-cardiography). For contraction recordings, the monitors should possess equipment, not only for external, but also in particular situations for internal recordings of contractions. Number of required FHR monitors: For 1000 deliveries it is recommended to have at least two or better still three monitors. A clinic with a low annual delivery rate (less than 1000 per year) must have at least two monitors äs replacement, in spite of constantly improving Service by the industry, äs mentioned in an earlier critique [84] .
Equipment for FBA
Regardless of the size of the clinic a pH-meter is required. For purely clinical work, a simple device for pHact and pHqu40 determination in s'mall blood samples is sufficienL. Versatile but much more expensive are Instruments that also permit the determinatipn of blood gases; these offer no advantage because analysis-time is not shortened nor are the clinical diagnostic data improved [83] . Diagnosis of erythroblastosis: Here the usual equipment available to any clinical laboratory is required. Analysis of glucose in the fetus: We consider the BECK-MAN Glucose Analyser most suitable, äs results are obtained within a few minutes. Since the Instrument is expensive, clinics with limited financial means must consider the possibility of infusing glucose in all suspect cases.
Disadvantages and dangers of modern clinical monitoring
Admission amnioscopy
The danger of ascending infections in the mother or child plays no important role at the 93 end of pregnancy and during parturition [12, 56] , Special care is only required with patients bleeding from the uterus; when, for instance, the amnioscope is introduced without sufficient care, pläcenta praevia may cause considerable bleeding.
FHR-monitoring
The staff in the delivery room often work under the false assumption that, with the monitor running, modern surveillance of labor has been achieved. This psychological error combined with the performance of other urgent measures in the delivery room repeatedly causes a Situation in which the recording is inspected only at lengthy intervals and consequently the suspect pattern is recognised too late. The actual success of modern monitoring can be very much impeded in this case.
Compression syndrome of the vena cava:
External recording of the FHR usually occurs with the patient in a supine position. This frequently leads to a compression of the vena cava; if this complication is not diagnosed correctly, and the patient is not put into the lateral position, surgical Intervention which could have been avoided becomes necessary.
Erroneous diagnosis of imminent danger to the fetus due to isolated FHR monitoring:
Erroneous diagnoses are made in a number of cases in clinics with FHR monitoring äs the only method used. If suspect patterns occur, it is assumed that a complication has arisen and labor is terminated operatively. In actual fact FBA could have shown in a considerable number of cases that there was no danger of hypoxia and that no Operation was necessary.
Additional financial costs:
The constant use of FHR monitoring leads to considerable current expenditures due to repairs and to the tremendous supply of recording paper required. For 1000 labors, monitored for an average of 8 hours, the cost of paper aloneis $1400at the recording speed of l cm/min, a speed considered too slow and only useful for screening purposes. It also seems important to note that the use of monitors does not lead to a reduction in personnel although heart sounds are not auscultated constantly.
Direct complications: HAVERKAMP and BOWES [33] report that the uterus was perforated by the head of the intrauterine catheter in the parturient. CORDERO et al. [23] report two abscesses of the scalp in 2003 patients monitored with scalp electrodes.
Fetal blood analysis
Additional requirements: Blood sampling from the presenting part of the fetus calls to a certain degree for additional effort, äs this is a transvaginal and transcervical procedure. This may be considered a minor problem when weighed against the benefits to the mother and child. Risks due to an otherwise necessary surgical delivery are avoided. The time required to obtain results from FBA has in part been erroneously reported in the literature. TATELBAUM and ROSEN [89] give a figure of 20 min between the decision to perform FBA and the obtaining of results, based on 86 cases. Our experience with more than 8000 cases, shows these figures to be typical of novices in this procedure and must not be considered Standard. A fairly well-trained team can obtain results without any particular difficulties within three to five minutes. A greater loss of time which would endanger the child is unnecessary. If acute complications develop the preparations for Operation and the collection of blood may be perf ormed simultaneously.
Risk of infection:
Since these are vaginal procedures, a slightly increased risk for mother and child must be taken into account. This is not statistically significant and hence a minor factor. JAMES et al. [45] in publication reviewing complications report that the sites of incision in the newborn show infections particularly after vacuum extraction. BALFOURT et al. [4] report six complications in 1200 FBA on 678 fetuses; in 3 fetuses an abscess developed in the scalp and in the other 3 prolonged hemorrhages occurred.
Fetal deaths due to diagnostic procedure:
Three cases of letal fetal hemorrhages after FBA have been described [9, 16] . In one case the incision was too deep, so that the lateral vein of the sagital sinus was severed. In the other two cases, fetal coagulopathies were present. B RETSCHER [16] observed hemorrhages in the fetal scalp in 0.6% of all cases. In our clinic we have not encountered any serious incident.
Other complications: MCÖONALD [59] observed a serious injury tp f the scalp and two hematomas in the scalp in his series. Recently NELSON et al. [61] reported the breaking of the incision-shaft in the scalp of one fetus. We suspect that the shafts used by these authors were too thin. In the other clinics, which use the Instruments we recommend, no such incident has been reported for more than 20,000 cases.
Keywords: Admission-amnioscopy, heart-rate-monitoring, fetus, labor, deceleration, acceleration, beat-to-beat difference, hypoxia-pattern, bradycardia, tachycardia, oscillation-type, fetal-blood-analysis, tocolysis, erythroblastosis, hypoglycemia. . 2), b) les variations de battement a  battement (fig. 2) , c) les variations sporadiques. En fait, les variations les plus importantes sont: II. Les variations qui sont en rapport avec la contraction uterine ( fig. 3) , oü distingue les ralentissements de forme reguliere (ralentissements tardifs), les ralentissements d'allure irreguliere (ralentissements variables et combines) et les accelerations. Au debut de l'enregistrement automatique de la froquence cardiaque foetale, Pinterpretation de ces modifications etait difficile, tant pour celles qui ddpendaient de la contraction utorine que pour celles qui n'en dependaient pas. On a essayd par la suite de leur donner une signification pathognomonique, surtout a celles qui dopendaient de la contraction. Finalement a provalu l'opinion que si 5) . Pour la tachycardie, il est egalement important de s'assurer si eile est ou non associee ä des ralentissements periodiques, au cours des contractions. La tachycardie isolee n'est pas un argument en faveur d'une hypoxie foetale imminente. Neanmoins il faut la prendre cliniquement au serieux, parce qu'elle est frequemment Fexpression d'un etat de stress du foetus et est ainsi le signe d'une surcharge chronique. Les foetus ne presentent pratiquement pas de modification biochimique apres cette tachycardie isolee, mais la morbidite neonatale est plus elevee. II est recommande de ce fait, apres deux heures de tachycardie, de reconsiderer Fensemble de la Situation et de terminer l'accouchement si on ne peut pas s'attendre a un accouchement spontane dans l'heure ou dans les deux heures qui suivent, meme si les valeurs de pH restent normales. Les rapports entre les modifications battement a battement et le risque foetal sont encore peu precisos. Par contre, on accorde une certaine signification au type d'oscillation. Le type silencieux, en particulier, est cense fournir d'importantes indications. Nous avons montre que le type d'oscillation silencieux apparu au cours du travail ne joue pas un role predominant, ä cause de sä frequence de survenue relativement basse. A cela il faut ajouter, d'apres nos observations, que l'apparition du type silencieux n'est pas un facteur de suspicion s'il apparait seul, mais uniquement s'il .s'associe ä des ralentissements periodiques. On ne trouve que de maniere tres limitoe des indications precises et satisfaisantes pour savoir quand exactement, sur la base d'un rythme cardiaque pathologique, il faut terminer un accouchement pour des raisons foetales. II existe des recommandations pour terminer l'accouchement quand le degre de gravite des modifications suspectes du rythme cardiaque augmente constamment, quand les alterations durent plus de 30 mn et aussi quand des modifications indiscutablement pathologiques persistent ou s'aggravent en depit de la mise en oeuvre de traitements ä visoe conservative. Mais une majorite d'auteurs pense qu'on travaille d'une maniere bien plus süre du point de vue clinique quand on s'adresse ä la micro-analyse sanguine chaque fois que surviennent des modifications suspectes du rythme cardiaque. La methode combinee presente des avantages pour la mere et pour l'enfant. Si, malgre la presence de modifications suspectes du rythme cardiaque il n'y a pas de risques d'hypoxie, l'accouchement spontane a des chances raisonnables de pouvoir se faire, ä condition que la progression du travail soit reguliere. Si par la suite une hypoxie ou une acidose devaient tout de meme survenir, il serait possible, dans toute une s6rie de cas, de pratiquer un accouchement par voie basse au lieu d'une cesarienne ou d'eviter une Intervention vaginale difficile au profit d'une iritervention vaginale aisee.
Zusammenfassung Gegenwärtige Situation der klinischen Überwachung des Feten sub partu
Micro-analyses sanguines foetales (M. A. S.).
Comme pour toute methode clinique, il est indispensable de connaitre, en plus de la signification des micro-analyses sanguines foetales, leurs possibilites d'erreurs et leurs desavantages. Plusieurs auteurs ont montre que le sang foetal peripherique obtenu par ponction au niveau de la presentation est representatif pour Fensemble du foetus. Ces mesures du pH constituent le meilleur indice pour apprecier le risque hypoxique du foetus, parce que, dependant moins des facteurs circulatpires que les gaz du sang, elles refletent la reaction metabolique ä Fhypoxie. Les gaz du sang se modifient de maniere plus rapide que l'acidose metabolique et peuvent par consequent preter a confusion. Du point de vue des ameliorations techniques de la M. A. S.," il faut citer le prelevement en decubitus lateral. Cette technique est particulierement recommandee quand la patiente a tendance ä presenter un syndrome de compression de la veine cave. Depuis quelques annees, nous avons renonce a Fapplication du chlorethyl destinee a produire une hyperhemie cutanee chez des foetus menaces, De cette maniere, le temps necessaire a la preparation de Intervention est franchi dans de meilleures conditions. Quand surviennent des ralentissements variables, accompagnes ou non d'une chute du pH, il convient de modifier la position de la patiente. Quelquefois des complications inh rentes au cordon peuvent etre tra i tees de maniere non chkurgicale. En cas de chute lente du pH, dans la zone pre-pathologique, une Intervention est egalement indiquee, si toutefois cette tendance persiste en l'absence d'une acidose maternelle. Dans certains de ces cas une Inhibition des contractions peut egalement etre recommandee, avant dedecider d'intervenir. En fait, la preoccupation essentielle n'est pas ici de differer l'intervention, mais de limiter au cas ou le traitement medical est suivi d'un succes durable. II est important de ne pas entreprendre cette Inhibition temporaire a partir de valeurs trop abaissees du pH. Son meilleur domaine d'indication se situe entre des valeurs de pHqu40 comprises -entre 7,27 et 7,23. Dans un certain nombre de ces cas, il est possible, apres la reprise des contractions, de s'attendre a la poursuite du travail sans nouvelle chute du pH. Dans les cas ou le pH a indiscutablement tendance chuter, nous recommandons depuis des annds de se decider a intervenir dans la zone prd-pathologique (pH 7,24 a 7,20). De cette maniere, et compte tenu de la duree de l'intervention, une hypoxie et une acidose dangereuses doivent pouvoir etre evitees. Pour le deuxidme point: une acidose d'origine maternelle ne semble pas representer pour le foetus le meme danger que l'inondation d'ions acides d'origine endogene. Un inconvenient possible de l'acidose d'origine maternelle est la diminution des reserves en bases. En compensation, existe la possibilite que l'acide lactique transferd de la mere au foetus puisse servir a ce dernier de source d'energie complementaire. Le metabolisme foetal n'est que peu entrave par l'augmentation d'aciditd en provenance de la mere. De ce fait la consommation globale en oxygfcne diminue. L'administration de bases a la mere destinde a remonter le pH peut conduire chez le foetus a une diminution de la Po 2 . Une acidose foetale d'origine maternelle peut etre diagnostiquee de la maniere la plus simple par une determination concomitante du pHqu40 chez la mere et chez le foetus. Une mesure du pH chez la mere devrait toujours se faire quand les valeurs du pH foetal descendent au-dessous de 7,30. Si la valeur du zlpHqu40 entre mere et foetus est de 0,05 au moins, il s'agit chez le foetus d'une acidose metabolique d'origine maternelle. Une teile Situation n'oblige pas a terminer l'accouchement d'une maniere aussi imperative que la menace d'hypoxie foetale. Le tab. III donne une idee de la frequence des cas d'acidose d'origine maternelle. Pour le troisieme point: les rares perturbations qui surgissent dans la circulation peripherique et qui peuvent donner Heu a une erreur d'appreciation de l'acidose foetale sont surtout celles qui peuvent se recontrer dans une importante bosse sero-sanguine. En fait la tendance plus interventioniste de l'obstetrique actuelle diminue grandement la frequence du travail prolonge et par consequent celle des grosses bosses sero-sanguines. Le tab. IV montre notre propre frequence au cours des dernieres annees. En presence d'une forte bosse sero-sanguine, les valeurs de pH inferieures a 7,25 doivent faire prendre le cardiotocogramme comme moyen de diagnostic complementaire. Si le rythme cardiaque ne montre pas de modifications franchement suspectes, il n'est pas necessaire d'intervenir. II faut le faire par contre en presence de modifications suspectes, parce qu'il n'y a pas d'autre possibilite de diagnostic. En cas de suspicion d'erythroblastose la conduite du travail beneficiera des mesures du pH, comme chez tout foetus menace d'hypoxie. Si une 6rythroblastose grave est soupgonnee, il est recommande des le ddbut du travail d'ajouter aux mesures du pH des examens hematologiques et serologiques chez le foetus. Si Γόη constate ainsi, par exemple, une andmie de moins de 12 g% Hb, et si le test de Coombs est positif, il conviendrait de prdvoir des ce moment une exsanguino-transfusion pour les premieres minutes apres la naissance. Des troubles du mdtabolisme dnergdtique sont craindre quand surgit une hypoglycdmie foetale. Des
